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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric vibrator 
contained in a box, which has excellent quality and performance 
capable of effectively cancelling residual stress due to adhesion and 
additional stress due to temperature change in the piezoelectric 
vibrator provided with the piezoelectric vibration piece of twin support. 
SOLUTION: One side of the piezoelectric vibration piece 1 in an 
almost rectangular plate shape is fixed to the two parts of a lower case 
2 by a relatively hard conductive adhesive material 3 and the side 
opposite to the one side is fixed to the two parts of the other part of 
the lower case 2 by a relatively soft adhesive material 4. A cover 5 for 
covering the piezoelectric vibration piece 1 and the lower case 2 are 
sealed by using a low melting point glass material 6 whose melting 
point is below 340°C for a vibrator container. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The piezoelectric transducer characterized by having fixed one side of 
a tabular piezo-electric oscillating piece to two places of a bottom case with 
comparatively hard electric conduction adhesives, having fixed to two places of 
other parts of said bottom case the side which counters one [ said ] side with 
comparatively elastic adhesives, and closing said piezo-electric oscillating piece 
using the low-melting-glass material whose melting point is below 340-degreeC 
about a wrap lid and said bottom case. 

[Claim 2] Comparatively elastic adhesives are piezoelectric transducers 
according to claim 1 characterized by applying only to the bottom case side of a 
piezoelectric transducer. 

[Claim 3] It is the piezoelectric transducer according to claim 1 or 2 which said 
bottom case and a lid are the products made from a ceramic, and said 
comparatively hard electric conduction adhesives are macromolecule system 
heat viscosity adhesives, and is characterized by said comparatively elastic 
adhesives being the adhesives of a silicon system non-conducting current. 
[Claim 4] Said comparatively hard electric conduction adhesives are piezoelectric 
transducers according to claim 3 characterized by being the adhesives which 
used polysulphone resin as the base material and added the silver flake. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to support of the piezo-electric 
oscillating piece in a piezoelectric transducer, and the structure of a container. 
[0002] 

[Description of the Prior Art] Piezoelectric transducers, such as a quartz 
resonator, are supported in the tight container of the core box often made from 
ingredients, such as a ceramic. A certain thing of the piezoelectric transducer 
enclosed with the container of a core box is called surface mount mold (SMD 
mold) vibrator, is suitable for mounting to the circuit board to which the printed 
circuit of the electronic equipment was carried out, and is used abundantly as 
sources of a clock, such as communication equipment and a portable electronic 
device, etc. The piezo-electric oscillating piece used is a Xtal oscillating piece of 
the rectangle stencil AT cut of the shape of a strip of paper as shows facies in the 
perspective view of drawing 2 . In drawing, 1 is a Xtal oscillating piece and 11 is 
a Xtal oscillating piece electrode layer. There is the same electrode layer also as 
the rear face of the Xtal oscillating piece 1 . 1 1 1 121 It is those electrode leader 
lines and is prepared ranging over both sides of the edge of the Xtal oscillating 
piece 1 . 

[0003] When an example of the core box container for SMD is given, it consists 
of the lid 5 as shown in the perspective view of the bottom case 2 as shown in 



the decomposition perspective view of drawing 3 R> 3, and drawing 4 . The 1st 
insulating substrate 21 and the 2nd insulating substrate 22 of the product [ case / 
2 / bottom ] made from a ceramic respectively are stuck. The 1st insulating 
substrate 21 is the underside electrode terminal 21 1 for SMD to an underside, 
and it and the side-face pattern 212. It connects and he is the through hole 
connection 214 to the key point. Circuit pattern 213 which it has It has as a 
pattern by which metallizing was carried out. 

[0004] In the top face of the 2nd insulating substrate 22, they are four terminals 
221 for oscillating pieces. It is the circuit pattern 213 on the 1st insulating 
substrate 21 by the through hole (not shown) which is prepared as a metallizing 
pattern and is in the field. It connects. Four terminals 221 for oscillating pieces An 
adjoining thing serves as two terminals and the thing comrade on the diagonal 
line is connected. And the Xtal oscillating piece 1 is carried on the bottom case 2, 
and it is the terminal 221 for oscillating pieces. It is the electrode leader line 1 1 1 
of the Xtal oscillating piece 1, and 121 upwards. As it rides, it pastes up with 
electroconductive glue, and a flow and support are made to attain simultaneously. 
At this time, the front flesh side of the Xtal oscillating piece 1 and the sense of a 
longitudinal direction are not asked. A lid 5 is put on the bottom case 2 which 
mounted the Xtal oscillating piece 1, and seals a perimeter underside airtightly 
using the bottom case 2 and low melting glass. Hole 222 established in the 2nd 
insulating substrate 22 Since the bottom case 2 cannot be touched at a part with 
the large vibration amplitude of the center of the Xtal oscillating piece 1 , it is, and 
it is the inside slot 223. It is prepared in order to avoid the short circuit of 
adjoining electroconductive glue. The detail of the structure of the core box 
container explained above is the same as the thing and basic target which were 
indicated by Japanese Patent Application No. No. 316064 [ seven to ]. 
[0005] The approach of support of a piezo-electric oscillating piece is divided 
roughly, and there are two kinds. The (1) is both **** support, and both paste up 
two shorter sides of a piezo-electric oscillating piece with a bottom case with 
adhesives conductive or conductive, and non-conductive. It is a cantilevered 



suspension, and the (2) pastes up only the side which has one electrode leader 
line between two shorter sides of a piezo-electric oscillating piece with a bottom 
case (upper terminal 221 for vibrator), and electric conduction adhesives, and it 
does not paste up but it makes the shorter side of another side free, the 
reinforcement which can bear a piezo-electric oscillating piece enough at an 
impact - supporting - in addition - and in order to make it the stress (or for it not 
to interfere even if it calls it distortion) by support not have an adverse effect on 
the oscillation of a piezo-electric oscillating piece, there are various amelioration 
proposals from the former about both manners of support. 
[0006] Although there is an advantage as for which a container is made to a thin 
shape since the good shock resistance which is extent to which destruction of a 
piezoelectric transducer does not take place is obtained and a piezo-electric 
oscillating piece does not move by the approach of both **** support the above 
(1) According to the difference of the substrate of the contraction and the piezo- 
electric oscillating piece by the cure (heat treatment for hardening) of adhesives, 
and a container, or coefficient of thermal expansion with adhesives Residual 
stress arises, an oscillation frequency aims, shift from a value, the temperature 
characteristic of a frequency or CI value is disturbed, or spurious one arises, it 
wins and comes out, and a certain difficulty is in the interior of the piezo-electric 
oscillating piece of a completion piezoelectric transducer. In order to avoid it, in 
JP,1-143516,U, electroconductive glue (generally contraction is large) is given to 
the adhesives to which adhesives with small contraction are given by non- 
conductive on the underside of each shorter side of the oscillating piece by which 
both **** support is carried out at a top face, and they have the proposal which 
prevents property degradation by residual stress. Moreover, in JP, 5-18121, U, the 
shorter side of one side of a piezo-electric oscillating piece is supported with 
electric conduction adhesives (a degree of hardness is large), and when other 
shorter sides use elastic silicon system adhesives, the proposal which aimed at 
relief of residual distortion and absorption of many stress is made. 
[0007] When a strong impact is impressed to a piezoelectric transducer by the 



approach of the cantilevered suspension the above (2) if it remains as it is since 
a piezo-electric oscillating piece is a cantilever although it is almost satisfactory 
about the point that the oscillation of a piezo-electric oscillating piece is not 
influenced of the stress of support, risk, such as peeling like jointing and a crease 
of a piezo-electric oscillating piece, is large. In order to avoid it, there are some 
which formed the stopper which approaches the shorter side of the freer one and 
restricts the variation rate of a piezo-electric oscillating piece. The structure which 
has arranged the pillow part which serves as a stopper at the shorter side side 
which is not pasted up, and the buffer section in JP,8-330886,A as the example 
is indicated. Moreover, by applying the 1st adhesives to the attaching part of the 
cantilever of a Xtal oscillating piece, carrying out the temporary cure of this to 
extent to which a solvent flies, carrying a Xtal oscillating piece on it, applying the 
2nd adhesives, and carrying out the cure of the whole to JP,8-186457,A 
Contraction by the cure of adhesives is controlled moderately, the free other end 
of a Xtal oscillating piece is slightly floated from a substrate, and the technique of 
obtaining the clearance between optimum dose between the substrate side 
which serves as a stopper, and the other end of a Xtal oscillating piece is 
indicated. 

[0008] The trouble about each above-mentioned example of concrete 
amelioration by which the conventional proposal was made is described below. 
Since distortion clearance is the local operation in the shorter side which is 
mainly one side, the double spreading technique of the adhesives of JP,1- 
14351 6, U about both **** support of (1) has a query in extent of effectiveness. 
Although the thickness and cost of the mainstream of the SMD mold vibrator 
marketed actually of a piezoelectric transducer increase, it pastes up each 
shorter side of a Xtal oscillating piece on a flat spring, and its distortion clearance 
is in drawing. Moreover, although it is expected that the combination of hard and 
soft both the adhesives in JP, 5-1 8121,11 is effective, in a form which a 
manufacturing method completes, it is not written to the reference concerned, 
and a difficulty is in the implementability. That is, the elasticity adhesives of a 



silicon system are disassembled in about 350-degreeC. However, it is 370- 
degreeC which has the conventionally low sealing temperature of the low melting 
glass which seals the lid of a core box container, and a bottom case. Therefore, if 
a sealing activity is done, it will decompose, the generated component will 
disperse, and the silicon system adhesives inside a container will adhere to the 
front face of a Xtal oscillating piece, and will shift a frequency. An affix has a 
possibility of it being unstable and dropping out, and causes aging of a frequency. 
Moreover, generating gas may spoil the ambient atmosphere or degree of 
vacuum inside a container, and may have an adverse effect also on CI value or 
the temperature characteristic. It seems that and the reference which made 
reference about such a difficulty does not exist. The point which has not 
completed the technique of forming the stopper of JP,8-330886,A in the 
cantilevered suspension of (2) as a manufacturing method, either is the same, 
and has not mentioned a stopper's optimal construction material, either. 
[0009] 

[Problem(s) to be Solved by the Invention] The object of this invention is realizing 
the piezoelectric transducer of the core box container which could absorb 
effectively the residual stress by adhesion, and the addition stress by the 
temperature change, and was moreover excellent in quality and the engine 
performance in the piezoelectric transducer which has the piezo-electric 
oscillating piece of both **** support. 
[0010] 

[Means for Solving the Problem] 

(1) The piezoelectric transducer which fixed one side of an almost rectangle 
tabular piezo-electric oscillating piece to two places of a bottom case with 
comparatively hard electric conduction adhesives, fixed to two places of other 
parts of said bottom case the side which counters one [ said ] side with 
comparatively elastic adhesives, and closed said piezo-electric oscillating piece 
using the low-melting-glass material whose melting point is below 340-degreeC 
about a wrap lid and said pedestal. 



(2) Comparatively elastic adhesives are the piezoelectric transducers of (1) 
applied only to the bottom case side of a piezoelectric transducer. 

(3) It is the piezoelectric transducer of (1) and (2) said bottom case and whose lid 
are the products made from a ceramic and, said whose comparatively hard 
electric conduction adhesives are macromolecule system heat viscosity 
adhesives said whose comparatively elastic adhesives are the adhesives of a 
silicon system non-conducting current. 

(4) Comparatively hard electric conduction adhesives are the piezoelectric 
transducers of (3) which is the adhesives which used polysulphone resin as the 
base material and added the silver flake. 

[0011] 

[Embodiment of the Invention] Drawing 1 shows the piezoelectric transducer 
which is an example of the gestalt of operation of this invention, (a) is the top 
view (condition except a lid), and (b) is the A-A sectional view (with a lid). The 
same number is given to the part which already substituted explanation for the 
conventional example, and new explanation is omitted. They are each part (refer 
to drawing 2 ) of the Xtal oscillating piece 1 , each part of the bottom case 2 (the 
1st insulating substrate 21 and the 2nd insulating substrate 22 which were shown 
in drawing 3 in all [ flare ] thing formed into the 1 body), and a lid 5 (refer to 
drawing 4 ). 

[0012] Setting to drawing 1 (a) and (b), two electric conduction adhesives 3 are 
the electrode leader line 1 1 1 of the Xtal oscillating piece 1 , and 121 . Two 
terminals 221 for vibrator of the bottom case 2 It pastes up, and it fixes 
mechanically at the same time it takes those electric flows. Since it is on one 
shorter side, although spacing like two jointing is short, since it is too influenced 
of thermal stress, the electric conduction adhesives which used the thermosetting 
epoxy resin etc. as the base material, for example may have a too hard degree of 
hardness after hardening. In order to fully ease thermal stress, the electric 
conduction adhesives which are slightly supple are used. The electric conduction 
adhesives which mixed the silver flake in this using the resin, for example, the 



polysulphone resin, of heat viscosity (thermoplasticity) which is a macromolecule 
system rather than thermosetting resin are suitable for it. Other shorter sides of 
the Xtal oscillating piece 1 are other two terminals 221 for vibrator of a bottom 
case by the elasticity adhesives 4 of a non-conductive (insulation) silicon system. 
It pastes up. Since the elasticity adhesives 4 have flexibility, it not only eases all 
the stress (distortion) remained or generated in process of an activity after the 
assembly of a piezoelectric transducer, but it improves shock resistance further. 
Drawing 5 is a sectional view in the example which applied elasticity adhesives 
only between the underside of a piezo-electric oscillating piece, and the bottom 
case. Compared with the structure to which the piezo-electric oscillating piece 
applied the elasticity adhesives 4 up and down like drawing 1 , the frequency 
shift amount before and behind closure can be reduced. For example, when the 
quartz resonator with a nominal frequency of 4.8MHz compared, by the average 
value of a shift amount, -23.2 ppm has decreased to -5.1ppm, and the standard 
deviation of variation has decreased from 19.7 ppm to 4.3 ppm. The sealing 
glass 6 of a low-melt point point closes the bottom case 2 and a lid 5 airtightly. 
According to a sealing activity, the sealing temperature of this glass is about 320- 
degreeC actually below 340-degreeC, and is not decomposed, or the elasticity 
adhesives 4 do not deteriorate. 

[0013] Originally the elasticity adhesives used for the gestalt of this operation 
were developed for the stress relaxation die bondings of a semi-conductor with 
the non-conductivity type of for example, 1 acidity or alkalinity, and are hardened 
and pasted up on the shape of an elastomer with spreading and heating for a 
short time, the main properties after hardening » 25-degreeC - tensile strength 
22 kgf/cm2, 220% of ductility, Young's modulus 11 kgf/cm2, and adhesive 
strength 6.5 kgf/cm2 it is . in addition, the Young's modulus of the electric 
conduction adhesives for support immobilization -- 42000 kgf/cm2 it is - since - 
the Young's modulus of elasticity adhesives - about [ the ] - there is only 1/3800 
and it is turned out how to be flexible. 500 or more, a certain thing is desirable 
and, as for the ratio of the Young's modulus of the electric conduction adhesives 



and elasticity adhesives which are used for this invention, a certain thing is 
considered to be still more desirable 1000 or more, moreover, sealing glass - a 
plumbic acid ghost - a principal component - carrying out - ceramic material 
(aluminum 203) of a case the additive for doubling coefficient of thermal 
expansion ~ in addition, though it is a low-melt point point of 320-degreeC which 
is not in the former, it is the glass material which acquired properties 
(reinforcement, moisture resistance, etc.) comparable as the former. 
[0014] The gestalt of other operations of this invention is described. It may not be, 
plate-like is sufficient, and a disk mold is [ the necessity limited to a piezo-electric 
oscillating piece with the so-called BAIKOMBEKKUSU type as showed the piezo- 
electric oscillating piece to drawing 2 of thick center section may not be a 
rectangle plate, or ] sufficient as it. In the case of a disk mold, it is understood as 
the partial radii which are near the ends of a certain diameter with the side which 
counters. Piezoelectric material other than Xtal is sufficient also as the 
construction material of a piezo-electric oscillating piece. Moreover, it is not 
restricted to the thing of the structure which also showed the container to drawing 
3 R> 3. What is necessary is just the container in which closure is performed with 
low melting glass in short. Moreover, the number of electric conduction 
adhesives may increase according to the number of electrodes. It is not restricted 
to especially the thing that also illustrated the construction material of elasticity 
adhesives, and the construction material of sealing glass. It is not restricted to 
the place which also described the sequence like mounting of a piezo-electric 
oscillating piece, or the erector of a piezoelectric transducer, and conditions 
above. 
[0015] 

[Effect of the Invention] Since the container was closed using the sealing glass of 
the low-melt point point which carries out fixed support of one side of a piezo- 
electric oscillating piece with electric conduction adhesives, and connects in this 
invention, and pastes up the side of another side on a bottom case with elasticity 
adhesives, and elasticity adhesives do not decompose Since there are few shifts 



of the frequency by closure, the property of elasticity adhesives is demonstrated 
that there is nothing with regret, and the residual stress in mounting of a piezo- 
electric oscillating piece is almost eased and there is also almost no addition 
stress by service temperature change etc. Since there was almost no frequency 
drift in assembly, there were also no abnormalities of the temperature 
characteristic, it excelled also in shock resistance by the buffer effect of elasticity 
adhesives and a piezo-electric oscillating piece did not move within a container, 
the tooth space of an excess was able to be made unnecessary and thin shape- 
ization of a container was also able to be attained. Moreover, if macromolecule 
system heat viscosity resin is used for electric conduction adhesives, the 
implementability can be raised further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] An example of the gestalt of operation of this invention is shown and 
the top view where (a) removed the lid, and (b) are A-A sectional views. 
[Drawing 2] It is the perspective view showing an example of a piezo-electric 
oscillating piece. 



[Drawing 3] It is the decomposition perspective view showing an example of a 
bottom case. 

[Drawing 4] It is the perspective view of an example of a lid. 

[Drawing 5] Drawing 5 is a sectional view in the example which applied elasticity 

adhesives only between the underside of a piezo-electric oscillating piece, and 

the bottom case. 

[Description of Notations] 

1 Xtal Oscillating Piece 

I I Xtal Oscillating Piece Electrode 

III Electrode Leader Line 
121 Electrode Leader Line 

2 Bottom Case 

21 1st Insulating Substrate 

21 1 Underside Electrode Terminal 

212 Side-Face Pattern 

213 Circuit Pattern 

214 Through Hole Connection 

22 2nd Insulating Substrate 

221 Terminal for Vibrator 

222 Hole 

223 Inside Slot 

3 Electric Conduction Adhesives 

4 Elasticity Adhesives 

5 Lid 

6 Sealing Glass 
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